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TWO SEARP-EDGE SUPERSONIC m S  DESI-D FOR 

An 3nveetigation of two sharp-edge annular in le ts  with,  conical, ' 

central  bodies has been conducted a t  low airspeeds in  the Lsngley 
propel lerresearch tunnel t o  obtain preliminary inf.armation, con- I . ' 

cerning  the  surfece-preseure,  drag, and preseure'-recovery  charac- 
t e r i e t i c s . o f  qzch inlets fn the subsonic flight regime. I n l e t  A, 
which wa8 deeigned f o r  eupeasonic flight Mach numbers between 1.0 
an8 1.2, was essent ia l ly  similar to the NACA tranaonlc a i r  i n l e t  . " 

described in NACA Research Memorandums Nos. La04 and ~ 7 ~ 0 6  except 
t h a t   i t . h a d  a sharp-edge i n l e t   U p .  Inlet B, which wa8 designed ' 

for supersonic flight Mach numbers ,up t o  about 3.0, was representti-. 
t l v e  of. tihe inlet6 described in NACA Reseerch Memorendrun ,No. L!5LT31e . .' 
Surface-preesurs meas.urements and surveys of the pressures in the . ' . 

in te rna l  and external, f lov were obtained a t  angJ..es of a t tack  of 00 
and 6O for .p .  wide. range of inb t -ve loc i ty   r a t io .  . .. 

, . -  - < -  
- "" " . " - . . . ;  - . . . .  

. . .  . . . .  

It appear8 t h a t  the ~harp~edge lips of such i n l e t s  will, operate 
without  serious pressure peaka only ovt3r a narrow range of inlet- 
veloci ty   ra t io .  ' Flow separation from such. cowling lips occurs out- 
side of t h i s  range, on the exbernal surface at lciwer inlet-velocity . 
r a t i o s  and on the  internal   surface  a t  higher inlet-ve,locity  ratios.  
This  separation $6 a t  first l a r g e l y  confined to, a ..'%bubble 'I near the 
l e a d i w  edge which .does..not i p i t i a t e  large -total-preeswe losses 
over a fa ir ly  wide range of inlet -veloci ty  ratio., . .  

. ' . .  . .  . . .  
Internal  losees f o r  dath.   in le ts  tested were of t h e  aame order 

as those fo r  the  previously  tested NACA t ransonic   inlet  below an 
inlet-velocity ratio of 1.2. A t  inlet-velocit:r  ratios above thie 
value,  the pressurs recoveries were lower than  that  for the NACA 
t ransonic   inlet .  Similarly, it is indicated  that   the  external drag 
for inlets A ana B will be higher than t h a t  f o r  the RACA transonic 
inlet, especially a t  low values of M e t - v e l o c i t y  ratio. 
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The external l i p  eurface for such inlets can be designed for . 
a des i r ed   c r i t i ca l  Mach number (subsonic) through the m e  of existing 
data fo r  the PJACA I-eel-ies r-om in le t s .  

In reference 1 a sharp-edge  supersonic nose i n l e t  is described 
i n  which the conical shock from the extended conical centra1 boas 
is  u t i l i zed  t o  obtain exberm1 supersonic ccanpreesion and  reduced 
flow  velocit ies i n  the vic in i ty  of the  inle%. It appears  that  such 
an inZet will afford high pressure recoverlee and smooth operating 
character is t ics  over a wfde range of supersonlc flight Mach numbers 
and can be designed fo r  a drag only elightly  greater  than thet f o r  
an inlet  with completely internal  eupereonic compreselon. Because 
of the grea t ' i n t e re s t  in the subdect inlets, t h e  present inVe6ti- 
gation hae  been  conducted i n  t h e  Lar&ey propeller-research  tunnel 
t o   ob ta in  preliminary infornation concerning the surface-preeeure, 
drag, and preesurerrecoveq  characterist ics i n  the  subsonic flight. . 
regime. where the  sharp M e t  l i p s  might cause serious separation 
e f fec ts .  

c 

The two t e s t   i n l e t s  were designed i n  accordance with the data . . 
contained in reference .1. Inlet A> which was designed for f l i g h t  
Mach numbers q t o  1.2, 'was eseentlally siniilar t o  the NACA transonic . 
a i r  inlet except fo r  t h e  conventional round-edge lipa of. the,transonic 
i n l e t .  (See references 2 and 3 . )  However, a 8  eharp-edge *Jets have 
been proposed frequently f o r  €his f l i g h t  reginis, tests of t h i s  con- 
figuration were made t o  obtain  data for a prelfminary conparisan af 
the  two types of JAB shapes 

Inlet  B, which w88 designed f o r  supersonic  flight Mach number8 
up to 3.0 ,  is representative of the  inlets  reported,  i n  reference 1. 

SWfaCe.preBsWm were measured over the t o p  par t s  of  the noee 
cone, inner and outer w a ~ s  of t h e  dlffwer, and ex te rn1  cowung 
SWfaCe. ~ e e r e u r e  survey8 were made in the inlets and in the di f -  
fusers of both c o w l i w .  Boundary-Layer total-pressure surveya were 
m-de at. the rear of t he  exhrnal' cowling surface8. . 

SYMBOLS .- 
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M c r  predicted c r f t i m l  Mach number 

P 6 k t i . C  presBure, pound8 per square foot  

PO f ree-atream  s ta t ic  pressure, pounds per square foot  

90 free-stream &ymrnic pressure, 'pound.8 per square foot 

vi average' velocity of flow a t   i n i e t ,  feet per second 

free-stream  velocit;y,  feet  per second . .  
a angle of attack; degrees , . .  

6 boundary-layer t h i c k s  (defined as distance f'rom' surface ' 

E .. Po 
, 40 . .  

to   po in t  wksre = ,O .95), inches 

. . .  

MODEZANDTEST!S ' ' 

. .  . _  - 

Line d raangs  of t b  two inlets .teste& are preeente.4 a s  figure l e '  * 

It is noted t h a t  $he shapes of %he dlffmers and covlinga for the ' ' 

two inlets were necessarily d i s s i d l a r  due to the dPfferences in . 
nose angle,  cowling  position, end inlet-l$p angle. The t r ans i t i on  
between the nose and diffuser s.urface of inlet  Aswas a bend of, small 
raaius  as contrasted  to  the long smooth t r ans i t i on  for inlet 3. A 
simple r a d i b  was used i n  inlet A' $0 f a i r  between the  wedee-shape 
llp ' sect ion and the  maxhtm thicknese of the t e s t  ,body;, R portibn . 
of  the external shape f o r  an NACA 2,-77;5-050 noae inlet (reference 4) 
was used for t h e  correspon&ing  t ransi t ion  fa i r ing  for   inlet  B. (See 
Betail,  fig. 1.) 'Inlet  area8 were 1.106 square f e e t  fo r  inlet A 
end 0.695 square. foot 'for inle$ B Inlet A Used t h e  same conical '  
nose and. had'approxiimtely the 8 8 ~ 8  i n l e t  area a8 the NACA annutar 
t r a n s o n i c   a i r   i d e t   t e s t e d .  in  reference 2. 

The genera1  arrangment  and over-all dimeneions of the model . , . 
are  preeented as figure 2, and photographs of the model ki th  the two 

system inoluded a 25-horsepower axial-f low fan, which vas necessary 
to   ob ta in   the  hfgher inlet-velocity ratios.   Control of the flow 

and the posit ion of &he butterfly-type shutters. Interrpl-flow 
quantitiee were measured by qeam of the total- and .static-p,ree&~re 

in l e t s   i n s t a l l ed  are shown a8 f i k q e s  3 through 6. The intgrnal-flow 

. Quantity was obtained by varying  the  rotatianal speed of the fan - 
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tubes a t   t h e   t h r o a t  of the  venturi and checked by a rake a t   t h e  
e x i t .  A themnocouple a t tached  to   the  exi t   rake wa8 used t o  measure 
the temperature rise through the  fan, 

Prior to the  tunnel-teets, the ventur i   in  the t a i l  of the model 
wa8 calibrated t o  as8ure tplo accuracy of the   internal  flow CpBntitY 
measurements. It was found that   accurate measurements could be 
obtained eo long  as the fan did not  introduce  apprec'lable rotation 
i n  the flow  through  the  throat of the  venturi . '   I t ,was also deter- 
mined that such rotation  could be svoided  for any deeired flow 
quantity by sinultaneoue adjue-bnent of the fan  rotat ional  speed and 
the  posit ion of the flow-control b u t t e r e .  During the tunnel tests, 
the existenoe o f  a uniform stat ic-prassure  dis t r ibut lon  in  t n e  
venturi  throat, which was indicative of the  avoidance of flow  rota- 
tion, was established for each test condition by visual  observatiane 
of a multltube manometer. 

Surface pressures were measured by means of 52 or i f icea   Ins ta l led  
a t  the  tope of the noses, diffuser  surfaces, aild external cowling 
ewfaces .   In le t  presswe rsurveys wGre made a t  the bottom and. right 
side of the  annulus for inlets A and B , 1  inch an& l/e inch,  respec- 
t ively,  downatream of t he   i n l e t  Surveys were a l so  made of the 
pressures a t  the top   ahd- le f t  side of the diffusers after an area 
e q a n e f m  of 11.5 percent  (statiom 12.4 and 11.8 far i n l e t s  A and B, 
respectively) . I n l e t  A had an  additional  rake  located halfway between 
the other two diff'uaer rakes. A typical. rake may be seen In figure 6. . 

Pressure surveys .were c&ducted a t  angles of a t tack  of -6*, Oo, 
and 6 O  for ten  values of inlet-velocity  ratio  ranging between 0.25 
and 1-63. Pressure iurveys for the parts  of the model diametrically 
oppoeite t o  the  inetrwnentetion were obtained by the expedient of 
t e s t i n g   a t  the numerically equal negative  angle of attack.,  A tunnel 
speed ofl 100 milas  per hour, which COrre8pOndS t o  a Mach  number 
of 0.13 end a Reynolds number of about 2,000,000 baaed on the 
maximum cowling  d€ameter, was used f o r   t e s t s  at inlet-velocity 
r a t i o s  up t o  0 - 9  for  inlet A and up t o  1.2 far i n l e t  B. For the 
rsmaining tests,   the  tunnel epeed was reduced t o  about 70 miles per 
how in order t o  obtain t h e  higher  inlet-velocity  ratios with the 
available fan power 

Nose and inner. surface of diffwer.- Surface-pressure  dietri- 
butions over the nose and inner surface of the dlffuser of each of 
the two inlets   are   presented as ffgure 7 .  At an   angle   o fa t tack  
of 00, flow veloci t ies  over the swfaces ahead of the i n l e t s  were 
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eubstream a t  inlet-veloci ty   ra t ios  below unity. As wouldbe expected, 
the   veloci t ies  an the  nose of i n l e t  B were much lower than  those  for 
i n l e t  A because of the  greater cone angle.  Increasing t he  angle of 
attack  increassd.  the flow veloc i t ies  at the upper forward parts of 
the nose cones and the bottom of the   in le t s   (as   ind ica ted  by the 
data f o r  a = -6') and reduced the veloc i t ies   a t   the   tops  of the 
in l e t s .  A t  the lowest tes t  inlet-veloci ty   ra t ios ,  the surface pres- 
e w e  dist r ibut ions  indicate  boundary-layer  separation f'rom .%he top 
surfaces   just  i n  f ront  of the  inlets f o r  CG = 6'. . .  

I 
The surface pressures a t  t he   i n l e t s  of both  configmations 

a t  6 = Oo (fig. 7) were alwaye,mz-e negative  than  corresponding 
estimated  values  based on thg  i l l le t -veloci ty   ra t io  b8caWe the 
inlet-velocity  distribution vas nonunifom due t o   t h e  boundary 
layers on the no888 and,also beceqse of the curvature of the  nose . 
cone near  the plane'of t he   i n l e t .  Maximum veloc i t ies  on the cent ra l  
bodies of both  configurations  'occurred aft of the inlet for a l l   t e s t  
conditions  despite  the  fact   that  t h e  minimum duct  area.  occurred a t  
t he   i n l e t .  This phenonienon can, for   the  hi.&er in le t -ve loc i ty   ra t ios ,  
be partly a t t r ibu ted   t o  a smll reduction i n  the. ,effect ive  area  af t  
of the in l s t  caused by separation of the ' f low f rom the  sharp-edge 
i n l e t ' l i p s ;  as will appear  later, such separation was more pronounced 
f o r  inlet B than for i n l e t  A. for  the same inlet-veloci ty  ratio.  The 
ef fec t  i6:also due t o  the f a c t   t h a t  the center of the curved t rane i - .  
t i o n  re-gion between the'  cone and the inner wall of the dlffiser 
occurs a f t  of the   in le t ,   par t icu lar ly   for  nose B. In general, ' 

t ion  region between two s t r a igh t  surfaoes. 
L velocity  tends t o  be a maximum near the  center of a curved t rans i -  

I n l e t  .lips.-- Pressure dist r ibut ions ovei t h e   l i p s  of t h e   t e s t  
i n l e t s   f o r  a 'OQ (ffg. 8) show t h a t  large negative presaure peaks 
occurred on the  outside  surfaces j u s t  behind t he .  leading edges a t  
the lower in le t -ve loc i ty   ra t ios  and on the  inside surfaces j u s t  
behind the  leading edges a t   t h e  higher inlet -veloci ty   ra t ios;  hence, 
these I n l e t s  operate  without  high  pressure -pea& only in a harrow 
range of inlet -veloci ty   ra t io .  The shapes of the  pressure distri- 
butione  indicate  that   separation bubbles exis ted  a t   these  points  
in  conjunction with these  pressure  peaks. The separation bubble on 
the external surface of ilnlet B was 8ma&~? than  that  for inlet A 
because of the  greater camber-of W e  l i p .  At the top of t he   i n l e t  
the   e f fec t  of increasing the angle of a t tack  was t o  broaden and 
increase the mgnitude of the external pressure peaks and t o  decroase 
the ma i tude of the in te rna l  pressure peaks; the data f o r  a = -6' 
(fig. FC))  indicate  opposite krends existed a% the  bottoms of the 
inlets. I . 

c 

Total-pres8ire eurveys i n  the boundary laker near t h e  rear of 
the cowlings are  presented i n  figure 9. A plo t  of the boundary-layer 



thicknesses corresptmding to these data  against Id&-velcc i ty  
ratio (Pig- 10.) shows that-at  a = Oo Bevere s e p a r a t f ~ n  from the  
l i p s  of e i ther  cowling did not  occur above in le t -ve loc i t r   ra t ios  of 
about 1.0. Below thie  inlet-velociky ratio i n l e t  B showed only 6 
B l i g h t  thickening of the  boW.ary layer  whereae Fnlst  A showed 
rapidly  increasing  boundary-layer  thickness. -A,ccanparison of the 
data Zn figure g(a) with comparable date in f i w e  16 of reference 3 
also  lndlcatee  that  fo r  i n l e t - A  the boundary layer on'the e x t e r n a l  
l i p  surface is much thicker and thorefore the .external draq would. ' .  
probably be higher than  that  fo r  the RACA transonic i n l e t  o f  re fe r -  
ences 2 and 3 f o r  most of the useful-.range.of inlet-velocity r a t i o .  ' 

. r  

It is noted t h a t   a t  the higher test values of inlet-velocity 
ratio, the  pre8sure distribution over the external part of the lip 
of infet 3 (fig. 8) was fairly fbt ae ie c-mracterist ic crf the 
pressuro distribution8 for  tihe NACA l-sel*iea nose in le ta  of ref&- 

ence 4. A t  a = Oo an8 - - - 0.9, the crttlcsll Mach number for 

t h i s  surface predicted  accarhing t o  reference 5 . m e  0.74, a value 
of the e8me order a8 t ha t  estimate& for.  the NACA 1-77 85-090 nose 
i n l e t  which waa used 6s the basic transit ion  shape, This  remalt ' 

indicates t h a t  the t rans i t ion  fairing a f t  of t he  wedge-ehape 113 . 

section can be deeigned. for any d.esfred critlwl Mach nmber up t o  
about 0.9 by me of tho existing data fo r  the WMA ,l-seriea nose 
fnlets: 

vi 
' yo  

The negative pressure peaks on the  internal  U p  surface of 
inlet B in general were ecunevhat higher and broader than  those for 
i n l e t  A f o r  equal W e t  veloci ty   ra t ios .  (See f ig .  8. ) T h i ~  result 
indicate5 that, ae previowly deduced, the s i ze  of the separation 
h b b h  on the imide of the lip of such I n l e t s  tends t o  increaee a8 
the  camber of the  l i p  is- increased. However, the f l o w  returned to 
the  surface  quickly  in-both  oaee~. Subsequent r e su l t s  show t h a t  . 
the  internal  separation loekes were not excessive for either i n l e t  

up to - = 1.2, but were larger fo r  inlet B ,than for inlet A a t  

the higher valuee of inlet-velocity ra t io .  

vi 
VO 

- .  

Mi- eurface pressubes  and c r i t i c a l  Mach numbers .- The minimum 
aurface pressures'meaeured a.t; the top of the model f o r  angles of a t tack 
of - 6 O ,  Oo, and 6O a m  given in figure U; correspoading c r i t i c a l  ~ e c h  
numbers predicted  according t o  reference 5 are~aummarized i n  figure 12. 
The data for a = -6O m y  be regarded a ~ l  being applicabie  to  the 
bottom section of the i n l e t s  for = 6O. 

L 

, 
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- The most hpo2tant  item t o  be noted ig f igures  11 and 12 is  ' 
that fur angles of a t tack  of both Oo and 6 the veloc i t ies  on the 
nom of id& B remained  substream up t o  an i n l e t -ve loc i ty   r a t io  of 
the  order of 1.1 and were lower than  the  velocit ies on the  diffuser  

- su r face8   Jus t   i v ide   t he   i n l e t  f o r  the  higher test  values. of Vi/Vo. 
Accordingly, for subsonic fliat sieeds it would be expected tha t  . 
the  inlet would choke before any local supersonlc  speed  appeared on "' 

the  cone. The data for i n l e t  A indicate  approximtely this 8- 
conclusion,  although t h e  margin of safety l a  considerably  less than 
f o r  In l e t  B. 

Means for   increas ing   the   c r f t ica l  speed of the external lip 
surfaces were not  investigated in  the present tests. However, a s  
previously  ncbd, it appears  that this'might be acdcmplished by 
using a higher-critical-speed IVACA 3.-series Iloee-iLkt shape 
(reference 4) i n  ths t rans i t ion   fa i r ing  between the sharp inlet 
l i p  and the  maximum thickness  section of the fuselage. 

Pressure survegs irr in le t s . -  Pressure surveys a t  the i n l e t s  of 
the two test   configurations are presented i n  figwre 13. At an angle 
of a t tack  o f ,  00, the boundary layer on the  conical nose of i n l e t  A 
appeared to be separated a t  the  lowest i n l e t -ve loc i ty   r a t io  and 
was much thicker than t ha t  for i n l e t  B f o r  all test  inlet-veloci ty  
r a t io s .  The ef fec t  of kcreasing  angle  of a t tack  was t o  increase 
the  inlet-vel-Mlty  ra t io   a t  EMch separation  occurred a t   t h e   t o p  of 
t h e   i n l e t  and t o  produce t h e  oppos i te   e f fec t   a t . the  bottom. Inlet- 
ve loc i ty   ra t ios  o f  about O,.g.and 0.7 were requfred.at   an  angle  of 
a t tack  of 6' t o  avoid  seperation.at  the top8 of  inlets A and B, 
respectively. The pressure  distribution8 a t  t h e  sides of the inlets 
were essent ia l ly  the same for  angles of a t t ack  Sp Oo and 6*. 

.. 

Pressure surveys Indiffusere.-  Preesure m v e y s  i n - t h e  dif- 
fusera of the two test  configuratzLone a f t e r  an area  expansion of 
11.5 percent are ahownin figuro 114. A t  the lower inlet-velocity - 

ra t ios ,   the  boundary layers on the inner surface of the diI"fuser 
were very  thick and caposed  the maJor part of the t o t a l  losses. 
Ilowever, at inlet-velocity ratios above unity, which m y  be i q o r t e n t  
for   the  subsonic flight regime, the  separatlon l0SSeS from the inner 
pa r t  of t h e   i n l e t   l i p  became more important  than  the boundary-layer 
l08Se8 a t   t h e  inner surface of  the diffuser .  

The averages,  obtained by integration, of the total-pressure 
recoveries i n  the -d i f fuse r s  of the two t e a t  configurations.are pre- 
sented in figure 15 as functions of the Inlet-velccity r a t l o  for 
angles. of a t tack  of Oo and 6'. The pressure  recoveries for inlet .  B . 
were mer 90 percent of Q below an   in le t -ve loc i ty   ra t io  of about 
unity and were slightly higher than thoae for inlet. A because of t h e  

. 
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smaller boundary layer a t  the i n l e t .  Above  . a n  inlet-velocfty r a t i o  
of about unity the preesure recovery for i n l e t  B was less than  that  ' 

for in le t  A because of the more severe separation from the l i p  o f  

- 

&let B. 

A comparison of the dete contained i n  figure 1.5 with corre- 
sponding preflsure recovoriea for the NACA transonic air inlet ( a f t e r  
17 percent area expansion, reference 3 ) .  shows t ha t  the peesure '  
recoveries for the two inlets were of the same order below an i n l e t -  
velocity ratio of about 1.2. . Above this Fnlet-veloclty r a t i o  much ' 

higher peesure recoveries were obtained with the NACA transonic air  
inlet due. t o  '%he avoidance of' separation f%m the imer surface of 
Its l 'det lip. The MACA transonic inlet would be expected to exhibit 
a much higher presewe recoveyy. i n  the . ,  condition. .~ 

CONCLUDING REMARKS 

A wind-tunnel inveatigstion has been made t o  determine the LOW 
epeed characterist ics of two sharp-edge  supersonic a i r  I n l e t s  deei4ped 
for essent ia l ly  external' supersonic ccanpresslon in a'ccordance with 
the inveetigation of RAGA RM No. L6J3l .  Inlet A; whfch was -deeigned 
for flight Mach numbers up t o  1.2, waa e conffguration e im€lar . to ,  
the NACA transonic i n l e t  bVe&i@get0d i n  the tes ts  of NACA RM Noe L6n4 
and. NACA RM No. L7A06 and therefbro provide6 8 comp&ism betwe6n a 
sherp-edge and conventfonal (eybsooic) cowling. ' I n k t  B, which m e  
designed for supersonic f l fght  Mich nmbers'irp t o  about 3.0,waa'regre- 
sentatlve of the inlet used i n  the. t e s t s  .of RACA RM No. La31. The 
results of thb invest igat ios  are eumnariead B B  f o l l o w :  

1. Sharp-edge cowl.inga of thie tq-pe all. operate without high 
pressure peaks only i n  a narrow range of inle.t;-velocity r a t i o .  Sharp 
preecure -peak8 with stoep adv6rse gradients appear outslde of this 
range on the  external surface a t  lower inlet -veloci ty   ra t ios  and on 
the internal  surface a t  higher inlet-velocity rat ios .  

' 2. The separation caiued by the severe pressure peaks an such 
eherp-edge cowling U p s  l a  a t  first largely confined t o  a "bubble" 
near tho leading dge ;  however, total-preeeure losses due t o  the 
separation are  reasonably low f o r  a fairly wide range of I n l e t -  
ve1ocit;y r a t io .  

3 .  Internal  lossee for both inlete tested mre of the seme 
order a& those measured for the MACA'transonic in le t  of NACA R" 
No ~ 7 ~ 0 6  below an inlet-velocity r a t i o  'of  1.2. A t  inlet-velocity 
rat ios  above this value the NACA transonic  inlet ,  with its rounded. 
lip, evlnces R higher pressure recovery. Similarly, it is indicated 
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- that   the   external  &rag for i n l e t s  A and B w i l l  be higher than t h a t  
fo r  the NACA transonic inlet, e spec ia l ly   a t  low values of Vi/V,. 

4. Far Subsonic f l i g h t  speed6, id& B W O U M  be expected t o  
choke before any local supersonic  speed  appeared on the  nose cone# 
The data for i n l e t  A indicate approximately t h i s  same conclusion, 
although the margin of safety is  considerably less than for inlet B. 

5 .  The desirable f la t  pressure dist r ibut ion over the  exberm1 
cowling surface may be obtained by using the NACA 1-seriee noee 
inlet a s  a t r a m i t i o n   f a i r i n g  between the sharp leading edge and 
the  maximum cowling  diameter. It i s  poseible by use of t h i s  mthod 
t o  desi@ shawp-edge inlet6 which will have c r i t i c a l  Mach numbers 
up t o  about 0 -9 fn the subscmlc flight reem 

Langley Memorial Aeronautical  Laboratory 
National Advisory  Comnittee f o r  Aeronautics 

Langley Field, Va. 
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Figure 2. - Arrangenwnf and overall djmevlsiom of mode/. 





Figure 4.- General view of model mounted in propeller-research tunnel; Inlet B. 
%I 
fi - rc. 
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MACA RM No. L7DO3 7 Fig. 5 

Figure 5.- Detail view o€ Met A. 
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Figure 6.- Detail view of Inlet B. 
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NACA RM No. L7D03 Fig. 8b 

-/ef A 

0.4 I 
.62 
.74 
.8f 
.92 

1.02 
1-14 
1.26 
1-40 
I b z  

,/"" " - 
lr 

"""- 



Fig. 8c NACA RM No. L7D03 
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NACA RM No. L7D03 Fig. 13a 
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Fig. 13b NACA RM No. L7DO3 
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MACA R,M No. L7DO3 Fig. 15 
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